Cholestatic jaundice' (~h~j i s ' a we1 1 known and presumably-benign complication o f proionged PN. We now r e p o r t a preterm-infant i n whom f a t a l hepatocellular carcinoma (CA) occurred as a consequence o f b i l i a r y c i r r h o s i s secondary t o prolonged PN and PNassociated ChJ. The p a t i e n t was a 900 gram, 27-week gestation i n f a n t . Recurrent episodes o f necrotizing enterocol i t i s led t o small bowel resection and r e s u l t a n t short gut syndrome, necessit a t i n g PN f o r a t o t a l o f 395 days. During t h i s time progressive 1 i v e r dysfunction developed, w i t h marked conjugated hyperbil irubinemia (maximum 11.2 mg/dl), and increased transaminase levels. L i v e r biopsy a f t e r 112 days o f PN revealed p e r i p o r t a l f i b r o s i s a n d i n t r a c e l l u l a r cholestasis. A l l l i v e r function t e s t s were normal when discharged a t age 19 months. He was readmitted s i x months l a t e r w i t h fever, hepatomegaly, icterus, and melanotic stools, and expired a f t e r the onset o f massive GI hemorrhage. At autopsy, two separate hepatic tumor masses were found, one o f which had
invaded the posterior wall o f the duodenum. Microscopically , the histolog9 was t h a t o f hepatocellular CA; the tumor was comppsed o f neoplastic hepatocytes arranged i n trabeculae o r l y i n g i n noncohesive masses, w i t h d e f i n i t e cannicular b i l e stasis and no hematopoietic tissue o r mesenchymal components. A l l non-tumor areas o f the l i v e r showed b i l i a r y c i r r h o s i s . I n sumnary, t h i s p a t i e n t demonstrates the oncogenic potential o f b i l i a r y c i r r h o s i s complicating PN-associated 1 i v e r dysfunction.
ZINC SUPPLEMENTATION OF LOW INCOME PRESCHOOL CHILDREN:
657 EFFECT ON GROWTH. P h i l i p A. Walravens, Nancy F. Krebs, K. Michael Hambidge, Univ. Colo. Health Sciences Cent e r and Dept. o f Health and Hospitals, Dept. o f Pediatrics,Denver.
Many preschool c h i l d r e n from low-income, Mexican-American fami l i e s have low growth percentiles. Biochemical evidence f o r i nadequate Zn n u t r i t i o n was found i n a group o f such c h i l d r e n i n Denver. The e f f e c t s o f Zn supplementation on growth v e l o c i t y and indices o f Zn n u t r i t i o n were examined i n a double-blind pairmatched control1 ed study. Children, 3-6 years o f age, were screened, w i t h parental consent i f height and weight were a t o r below the 10th percentile. I nclusion i n the study required an additional 2 o f the following: h a i r Zn 4 0 0 vg/g, plasma Zn <68 vg/dl, u r i n e Zn 4 0 0 pg/24hrs o r d i e t a r y Zn intake <2/3 o f RDA ( i .e. c6mgfday). P a r t i c i p a t i n g c h i l d r e n were assigned t o take d a i l y f o r 1 year e i t h e r 10 mg o f Zn as the s u l f a t e i n cherry syrup o r a placebo syrup. Growth v e l o c i t i e s were calculated from measurements obtained quarterly. Mean weight gains o f the t e s t and control c h i l d r e n were 2.33 * 1.22 and 1.69 % 0.65 kg/yr respectively (ps0.10). Dietary intakes increased i n the t e s t group. This study shows a beneficial e f f e c t o f Zn supplementation i n a population where marginal Zn deficiency may a f f e c t appetite and growth v e l o c i t y .
METABOLIC CONSEQUENCES OF CONTINUOUS AND SEQUENTIAL REGIMENS OF TOTAL PARENTERAL NUTRITION (TPN) I N

INFANTS. Michael F. W h i t f i e l d (Spon by Paul R.
Swyer) U n i v e r s i t y o f S h e f f i e l d , S h e f f i e l d Childrens H o s p i t a l Department of P a e d i a t r i c s , S h e f f i e l d , England.
S e q u e n t i a l blood l e v e l s of g l u c o s e , a l a n i n e , g l y c e r o l ( g l y ) l a c t a t e , pyuvate, 3-hydroxybutyrate (3HOB) Acetoacetate (AcOAc) a n d i n s u l i n were measured i n 1 6 i n f a n t s (mean b i r t h weight 2.81 kg, mean g e s t a t i o n a l age 37.9 weeks) r e c e i v i n g one of 2 regimens o f TPN, d e l i v e r i n g i d e n t i c a l c o n s t i t d e n t s (amino a c i d s (Vamin) 2.8 gm/kg/day, f a t ( I n t r a l i p i d ) 4.8 gm/kg/day, glucose 12 gm/kg/ d a y ) . 7 i n f a n t s who r e c e i v e d t h e n u t r i e n t s a s a continuous i n f u s i o n o f c o n s t a n t composition (continuous regimen, CR) had blood m e t a b o l i t e l e v e l s comparable t o t h o s e o f i n f a n t s fed e n t e ra l l y except f o r e l e v a t i o n o f i n s u l i n l e v e l (median 2 0 , range 2.5 -80 pU/ml). 9 i n f a n t s r e c e i v i n g t h e t o t a l d a i l y dose o f Vamin & i n t r a l i p i d t o g e t h e r over 10 hours followed by 10% glucose f o r 14 hours ( s e q u e n t i a l regimen, SR) had peak (median, range) blood S e v e r a l s t u d i e s have suggested t h a t LBW i n f a n t s f e d by t h e n a s o j e j u n a l (NJ) r o u t e gain weight more r a p i d l y than t h o s e f e d n a s o g a s t r i c a l l y (NG), d e s p i t e g r e a t e r f a t malabsorption during N J feeding.* 40 a p p r o p r i a t e l y grown LBW i n f a n t s (mean b i r t h weight 1.29 kg, range 1.04-1.49 kg; mean g e s t a t i o n a l age 29.6 weeks) were a l l o c a t e d t o continuous N J o r i n t e r m i t t e n t NG feedi n g a t b i r t h and t h e i r growth followed till 6 months a f t e r expected d a t e o f d e l i v e r y (EDDt6 months). I n f a n t s i n t h e N J group were t r a n s f e r r e d t o N G feeding when t h e y reached 1.5 kg bodyweight. Although mean (i1SD) e n t e r a l c a l o r i c i n t a k e i n t h e two groups was comparable (NJ 121.3f11.0; NG 121.7t9.6 cal/kg/day) mean (t1SD) weight v e l o c i t y d u r i n g N J feeding (11.4t3.6) was l e s s than during N G feeding (15.8i3.5 gm/kg/day, p=0.02), and bodyweight a t EDD was lower i n t h e N J group (mean weight index +1SD; N J group 0.89f0.04; N G gro,up 0.92t0.04; p<0.05). A f t e r t r a n s f e r t o N G feeding, i n f a n t s i n t h e N J group grew more r a p i d l y from EDD t o EDDt3 months (mean weight v e l o c i t y tlSD; N J group 7.69k1.57, N G group 6.49f1.59 gm/kg/day; p<0.05) s o t h a t a t EDDt3 months and EDD+6 months t h e r e was no s i g n i f i c a n t d i f f e r e n c e i n bodyweight between t h e two groups.
Because o f poorer weight g a i n during N J feeding, LBW i n f a n t s f e d by t h i s r o u t e from b i r t h should be t r a n s f e r r e d from N J feeding a s soon a s an adequate e n t e r a l c a l o r i e i n t a k e can be t o l e r a t e d by t h e NG r o u t e .
* 
Anemia i s o f t e n found i n children-w i t h severe o r symptomatic lead poisoning and i s a t t r i b u t e d t o the i n h i b i t i o n o f heme synthesis by lead. During a one year period o f using Erythrocyte Protoporphyrin (EP) as a screening t e s t i n an urban p e d i a t r i c
c l i n i c , 191 children had elevated EP ( 2 35 pg/dl whole blood) and had f u r t h e r evaluation o f lead and i r o n status. 43 children had a confirmed elevation o f blood lead (Pb > 30 pg/d1),33 (77%) w i t h EP > 50 f u l f i l l i n g the diagnosis o f undue lead absorption, a r e l z t i v e m i l d form o f lead poisoning. Of the 43 children w i t h evidence o f m i l d lead poisoning, 38 (86%) also had evidence of i r o n deficiency based on f e r r i t i n < 15 ng/ml and/or t r a n s f e r r i n saturation < 16%; 13 (30%) were anemic. This i s s i g n i f i c a n t l y higher than the r a t e o f i r o n deficiency o f 9% and r a t e o f anemia o f 4% i n the same general population. This strong association of m i l d lead poisoning w i t h i r o n deficiency i s i n accord w i t h the observation o f increased lead absorption i n i r o n deficiency. I t i s l i k e l y t h a t i r o n deficiency strongly predisposes t o lead poisoning and explains, a t l e a s t i n p a r t , the high prevalence o f anemia associated w i t h lead poisoning.
I S TOTAL PARENTERAL NUTRITION (TPN) CHOLESTATIC?
and D.G. ~4 1 1 . GI Res. Unit, o f Calgary, Calgary, A l t a . TPN therapy has been associated w i t h cholestasis though the cause i s unknown. The e f f e c t o f TPN on b i l e formation was evaluated i n 10 studies performed i n three a d u l t dogs. The b i l e duct was d i r e c t l y cannulated v i a Thomas cannulas, while b i l e s a l t secretion was maintained by I V taurocholic acid infusion. A f t e r a 2 h basal ~e r i o d . e i t h e r an amino a c i d s o l u t i o n (2.5% Travasol) w i t h 10% glucose o r a l i p i d emulsion ( I n t r a l i p i d ) was added f o r 2 h followed by a second control period. Amino acid-glucose (AA) resulted i n a s i g n i f i c a n t increase i n b i l e flow (BF) which rose 33% while b i l e s a l t (BS) secretion increased t r a n s i e n t l y (11%) then returned t o basal l e v e l s (Table) . Cholesterol, phospholipid and b i l i r u b i n output d i d not change s i g n i f i c a n t l y .
Basal AA (h) Post AA 1 and AcOAc (195; 9i429) r e s p e c t i v e l y 1.8, 7 and 6 times g r e a t e r t h a n c o i n c i d e n t l e v e l s i n i n f a n t s r e c e i v i n g CR. Blood l e v e l s BS(uM/min) 48.4t3.0 53.8t2.6" 50.3t1.5 45.59.6 o f g l y c e r o l (p<O. 05) , 3HOB (p<0.02) and AcOAc (p<0.01) were *p < 0.05 s i g n i f i c a n t l y more u n s t a b l e w i t h SR. 4 i n f a n t s i n each group I n t r a l i l~i d had no e f f e c t on b i l e flow o r solute secretion. Thus, had c l i n i c a l l y unsuspected hypoglycaemia (<30 mg*). C h o l e s t a t i c TPN therapy i s n o t cholestatic but rather produces a choleresis jaundice occurred i n 7 o f 9 and 3 of 5 i n f a n t s r e c e i v i n g SR and which i s l a r g e l y independent o f b i l e s a l t s . The temporary CR r e s p e c t i v e l y . Wide v a r i a t i o n s i n s u b s t r a t e i n f u s i o n r a t e increase i n b i l e s a l t secretion without any change i n l i p i d
and m e t a b o l i t e l e v e l s w i t h SR may have been a f a c t o r i n t h e composition suggests a washout e f f e c t from the b i l i a r y tree.
h i g h e r incidence o f jaundice.
